PKC-mediated cerebral vasoconstriction: Role of myosin light chain phosphorylation versus actin cytoskeleton reorganization.
Defective protein kinase C (PKC) signaling has been suggested to contribute to abnormal vascular contraction in disease conditions including hypertension and diabetes. Our previous work on agonist and pressure-induced cerebral vasoconstriction implicated PKC as a major contributor to force production in a myosin light chain (LC20) phosphorylation-independent manner. Here, we used phorbol dibutyrate to selectively induce a PKC-dependent constriction in rat middle cerebral arteries and delineate the relative contribution of different contractile mechanisms involved. Specifically, we employed an ultra-sensitive 3-step western blotting approach to detect changes in the content of phosphoproteins that regulate myosin light chain phosphatase (MLCP) activity, thin filament activation, and actin cytoskeleton reorganization. Data indicate that PKC activation evoked a greater constriction at a similar level of LC20 phosphorylation achieved by 5-HT. PDBu-evoked constriction persisted in the presence of Gö6976, a selective inhibitor of Ca(2+)-dependent PKC, and in the absence of extracellular Ca(2+). Biochemical evidence indicates that either + or - extracellular Ca(2+), PDBu (i) inhibits MLCP activity via the phosphorylation of myosin targeting subunit of myosin phosphatase (MYPT1) and C-kinase potentiated protein phosphatase-1 inhibitor (CPI-17), (ii) increases the phosphorylation of paxillin and heat shock protein 27 (HSP27), and reduces G-actin content, and (iii) does not change the phospho-content of the thin filament proteins, calponin and caldesmon. PDBu-induced constriction was more sensitive to disruption of actin cytoskeleton compared to inhibition of cross-bridge cycling. In conclusion, this study provided evidence for the pivotal contribution of cytoskeletal actin polymerization in force generation following PKC activation in cerebral resistance arteries.